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(54) REFRESH CONTROL METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To enable refreshing a 
DRAM even in the synchronous transmission of picture 
data on a frame memory by refreshing the DRAM 
synchronizing with a horizontal synchronizing signal to a 
bank operating as a frame memory for a moving picture. 

SOLUTION: A memory controller 2 accepts R/W request 
from a bus and controls DRAM operation by the control 
signals RAS, CAS, W, OE to the DRAM of a frame 
memory 1. At this time, a bank to be accessed is decided 
from higher order bit of the address, a control signal is 
sent only to the pertinent bank, and a control signal SEL 
to multiplex the address is sent to an address generation 
circuit 5. When detecting requests/RF, -RQ from a 
refresh timer 3, the memory controller 2 controls RAS 
and CAS so that refresh cycling of the DRAW of the 
refresh memory 1 is performed. For example, refreshing 
of the bank 10 is completed before a bank 11 is 
refreshed by RAS 11 and CAS 11, and the entire frame 
memory 1 is refreshed by repeating such controls. 
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7 U 7 y 1 1 tf T : t ilia 1 1 S 'J 7 1/ 7 v a»U 
[IS#JI2] I^HlLtt L<(i*§ii^*OfrEK)^ 

ffl#« 1 IB«<0 'J 7 1/ 7 -> ifWJffllTjfeo 
M*#3] DRAMT?fi|l££*U IRO/<>?t*t47 

m t L < tig £ i&Aif'Ottftf'O' 9 JBlftO/O * 
li, #^>^ii:'j7i/7->a*ffv\ fflBttftf'O 

«ftai*wjmwiB»f56i»WJaT-c*4»fjei*n*ftii9 

l/7 VifiHJfiP^fco 

[3&s8<oifcffift|ji9§] 

[0 0 0 1] 

-^■C-^fflS ft £ DRAM (Dynamic Random AccessMemory) f 
[0 0 0 21 

->a >75 f ^< ft»K I&liffl<7)7l/-A*-=e'; «rftSt1" 

^*';tC(±, SKIiSRAM (Static Random Access Memor 
y) iOIv^f^K, ^o*&faii§fiS/-t) 
<?5JiMl75*£v> t v> -5 flJ££f$oDRAM7>*, -afctticffiffl £ 
ft-Cn*o Lrt>U DRAMIi. Hir&<7>J: n bm&ZW-oK 

m. DRAM<o^t*'j-t;n*ioi^m#4^umw<o^T^ 

x. h tifzffil&tf h y > 9 <0&& 'J - 9 ^SSft i?\,z £ 
>m*Kfc:b;h.* fcv^ DRAM^KfE^Sft 

wf"-*«>tt*aufcH#*a*, oi^ 'j7i/7y 

-3.*fr:bfct7*U*fcfe*v». DRAM£flJfflT4Ji& 

\z&ir > u 7 w y -> j. t ft * o vtmt. 5gJW 

*7>^tffljtL, l j7l/7Va3!l7>?!5>f>^fS' 
^tt1-*CttC«t »)DRAM<D'J 7 1/7 -/a^otv>lto 
*=gfi;< * 'J tcDRAM«:fiEffl LTv>4 v*> "t^ 



•J 9 (ifl-itx JlR#tc<; 71/7 v-T-ttf 

9i7 7 1/7 ViftlJ«17J^7)ttl*g^T^-5 0 

#^¥6- 2 1 4 8 8 H^*U(±, #Jt"e*J'<>?& 
(C^-f < >^£-f ^> LT 'J 7 1/7 J/itftn, ^TJ^'S 
«rBI*1-4*tt*«E«**iTv»*o ^#^¥6-2 1 
4 8 8 l-t&aTIi, ^JR<7)^>* 'J/O^SrIB]B#i:U 
7l/7yaf4kv>H- Kfc, »tJS*lfc#^>^r 
kt:?^? >^fc-f <b Lt'J 7 1/7 yaiffH- KtJ* 

WRKfr&asfcO 71/7 vi<7>*- KTiis^-e^^o 

[0 0 0 3] 

tf, 7l/-A^*'J t L-CDRAMtftfflLTV^ v/^rA 

sijffiu i *) mm? n 7 ^ izmm Ltzmwmmz i: o r 1 

v^o o 4vX-rA(C, 4fS^6- 2 1 4 8 8 If 

£$&0>J 7 1/7 vi7J^«r«ffl1-4 SftT'-^^K 
AHJLtv>£M>i't 'J 7 1/ 7 jL$rfif-oTv>4/^> 
*<-ScL/c*^ v^-r AOIfelJffll^TEWW^ 'J 7 1/ 7 
vjl>J ^o.^. h Sr^ltTt, 1 7^ XTD-f-^^^^a.. 
^T*v^fe4 , "t-^)*^-&^Z(i, 'J 7 1/7 vitfH w t 
^T#ftv^ 0 itz. mmfci&mzii:, DRAMJicOS^L/c 
T Kl/XtTi'-bXi-SOT*, ^ * 'J n > h n- 7 (± n 
97 KUX*t-^t*7A7 Kl/.Xfc'ltSr'f > ^ 'J >J > 

&^fz#>. Z\<r>V;T Kl/XUttLTll, -?"<0^, — ^ 
«fKI± 'J 7 I/7 vA«>d!frK4*& < 4'-&o fi^Jfeli, 5eWfi<J 
i:Mt4'J71/7ya'J Hi, C(07?-tXt 

oT <> 'J 7 I/7 yaiffotv>/: 0 i<7)<t ^ ft U 7 1/7 
va.ftlJffl)7jSt?(i, U 7 1/ 7 vi^itffit-i^^mLt L 
< liff^iL^SrtfoTtlctBgfc^-f, 'J 7 1/ 7 va3»c£> 
5lftV»9-f VCffSlffiLT'J 7 1/7 va.*fT oT Li 
9. %<n>tztb, i>ti>t, 'J7U7 VilCI±#7CftB#M 

^.g-c* S*g 'J 7 1/ 7 -> a. ir «t 4 1$ Mt)*S|] 
» $ ^ h - ^ 'J 7 1/ 7 v j. ic^gft^K lil^Tci: 
ftoTLi^o 

[0004] z.<r>%>mt, ±te<!oi ; 7ft^:uffi^Tft^ 

®&\Z, DRAM-cmi&2tltzyl>-A**i)\zn-tZ > 
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[0 0 0 5] 

W*JRlfEf£0%^l±, DRAMT-«fi£.$n, W&<D>< 
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> t> S^t47 lz-A^t'JW'J 7 1/7 -/alWPJfti: 
4>m>^ tMFIBJJW§-KH$LT l 7 4 7 

[0 0 0 6] jS*a2l£«W^li, M^thL+fc L< 

rfr n iS*« i Kffcco >; 7 u 7 -> iiJffl)7ji£ L £ e 
[0 0 0 71 ifjfc«3ffi«t<OSS9!li, DRAM-CflUSStU 

ft^/O^^cO/O^li, 7 1/7 ya 

1 7 -f ^Si:*¥R«^tCffl)t8 Lt 'J 7 1/ 7 v a «:ff 

-C**^5Ef$ffl*&J§7'f >li, 'J 71/y v^fcfffrfc 
v><J 7 1/ 7 v ^ SfiJffiJTJi* t L fco 
[0 0 0 8] 

«7)/'f>i'«r^1-&7l/-Aj< ; e'Jlci5V^-C, f-^t^ 

yfetCTK^raJHfg-f-URJISLT'^l/ye/i^^fv^ ft 
9 VXH-O'O 9l±^ *%\Z.*) 7 1/7 ->jl 

[0 0 0 9] m*m 2 fBft<0%^»i, IS^JI 1 £1ftO 'J 
7 1/7 viSiJ8P7jftKJ3V>T, SE^tBUf* L< l±#§ 

7-<r >T&3£fc|S&e9 V 7 1/ 7 ISLTtf^o 

[0010] m*m3M&m<o&Wtt, DMi-emmztitz 

/-•:>7li, ^>7iCU 7 l/ 7 vj-Srtrv\ E&f^c^^-t 
**^T5Sl^Hi!i®7'f 1 >$5K7fc¥IS]»HI-Sf- 

khjuj lt 7 u 7 v i fcf? v\ t&fw< > ? <o 7 4 > 

7 1/7 v> 0 
[0011] 

[KEttffl] WT, ♦WWI«)SM«i:ov»T|l«t4. 
R9H-*. lani, W*aiB*o»Wo|!EW(|i«t* 

1"o HI 2 (is 7U-A^*'J 1 t** 1 ) 3> ho- 72 



[0012] ^Wfifc^r-e-K-fixiii^-t-io dra 

MtM?*lt7l/-A>*'J 1 li, ttSco/OJ'.fc t) 
&*t)*, *HISW<0|l*SM-C(i,.gl2U^1-J:T(c81i 

1 cODRAMSrttf^Si*-4^«!)OeiJffll^<7) J j RA 
S(n 7 • 7 Kl/X • X bn-rK CAS(*7A • T Kl/ 

* • * h n-rh W(7^ h)ff-f-li/N'>^^giJ^tz, 0E 
(77 h7*7 h • 4 *-7Mii#'<> ^*iiic^^eu =1 

t>*£\,zZ »K 7l/-Apf*'J 1 <0H<fctilU #£&<fc, 

v 7 1/ 7 ->i zmmtZo v 7 u 7 > wtj&cdkms 

[0 0 13] pt^V n> h n-7 2«±, /^Ti^co^^e 
U'J-K, h (R/W) <Dfi;R*£»tttt7\ 

7l/-A^*'J 1 <0DRAyH**-t4ftIJ{Sl^^ RAS, CAS, 
W, 0EUJ:oTDRAMOg)ffc£iW!*p-f * 0 CKOIS, 7 KU 

SrT;i/^7 , l/7*-ti/c*W©Jffl)^(SEL)S:7 Kl/X 
^±(Hl?&5U3l-5.o jt*>)3> hn-7211, 'J 

7l'7ya*'f73i>t)(0 l J7l/7va'J#XXK/RF 
_RQ)=Sr^73li-*i:, 7 1/ - A ^ * 'J 1 ODRAMW «J 7 1/ 7 
i'it'f ^^Srff"? ^ "9 t'RAS, CAS^S-»»i-* 0 'J 

7 1/ 7 V AJilLV^/O ^7> J S^ »)^t>^V> £ 0 l-tf 0 

/c<6, t?9x.«fRASl 0, CAS1 0\z£ l 0lci+L 

T, CAS^^tRASM^ftU^I^l*CASe7*7RAS'; 7 
1/7 ->ASr^fv\ 0<O»J7 1/ 7vjltJ«*|-TL/-: 

tjRASl K CAS1 WZX t)/<>7 1 1 <0'J 7 1/7 ->aS: 

^t'J 1 ^ft:<0 'J 7 1/ 7 va^fflo 
[0 0 14] 'J7.1/7 Vi^-f7 3»i, imtfiWtl' 
7 v a.<7) U ^ x* h (/RF_RQ) 4r|§^ U ^ * 3 > h n 
-7 2 IC7 l/-A^t'J l<7)DRAMO'j7l/7->j. i £rg* 
•f^o RAS;f:/v-7 7U7i/a*- Kt««"t 

'J 7 1/7 Vi^l'-7 3»i, 'J71/7VA7KI/ 
Xii*7>9 4 JZ7 Kl/*<7M >7 'J pi > h im^L. T 

[0 0 15] 'J 7 1/ 7 v .x 7 K l/* # 7 > 4* 4 12, RAS 

* ><) - 'J 7 1/7 -ya-iZXi 'J 7 U y VifcffT J#£\ 
7 1 (ODRAMIC 31*077 Kl/Xfc$&£U 
'J 7 1/ 7 v a T 3 7)» t><75 «; {r jl* ± I) n <7 7 K 
1/*^:^ >9*)jt>h LT, 7 U- A * 'J 1 i:J5-x 
&„ ^.<0B#, 7 Kl/X7> { 7l/-Ap<^ >; 1 O&&C07 K 
l/^fc^oTt'b, 07Kl/*(C^*o 

[0 0 16] 7 Kl/X5&±11K5I±, /^^P><0^^'j 

7)>t>OSiJ{9^-?-(SEL)tcj: I), 7 Kl/X£D7 7 KUX 
t*7A7Kl/^t:*lt, 7U-A^'J KODRAMUHs 
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&„ itz. RAS* >'J-'J7U"; v a^Ftcii y V 7 *s 
a.7 Y \s Xi) *} > 9 \ & ixtz n 7 7 KI/Xi7U 

10 0 1 7 J 1 IBIlO%^<Dfj)^<0ffilES«r 

Ife^l-^o /Ui't^t'J 'J- h\ ^t'J^-f h (R/ 
W) <7>'J J-xx h ^*'j3>hn-'72 

7s y (/rf_rq) o fcJj&'&ii -t-w i i y o y — 

r^-t^.«r^@L7 U-Api* 'J 1 0)DRAM£> 'J71/yy 

U 1 coa-kmL&tf* «'J3>Fd-72 
^<X55>C><0|?^-C*)-&AS(T Kl/*X l-D-7), DS 

7* I/?-*7--CB#t>#JU RASfif-S§\ CASft-g-Kft-fc 
■*T\ *UJn^n')7Kl'Xt*7A7Kl/X«:7l/ 
-A>-t<J l Sfc, ^t'j3> h n — 7 2 li» 

U S^-r^^*>^(-/i»tRAS^, CASft-§-&^<Dfltf§P 

£ftJtl$.£-C/N**±KACK (Acknowledge) 

7 1/-i^*'J KDmZ-toLRlFWZ&A. 
^tft»tLTV^VvO^<7>V 7 1/7 VAli, /*V*£J1 

^i^-fo ^t';3>hn-72li l j71/7 yaO'J ? 
i * h m^r (/RF_RQ) *§lttctf,fCi:'j71/7ya 
*^3K£D&{g^(/RF_ACK)£iI-*-o -<0B#, 'J71/ 
•y vjl^^-73I±'J HI-t(/RFJ«3)«r*'J7l- 
*o f LT^^'jav ha-72Ji, /<> ? 1 Qfrhm 

Ti:'j7l/r/i4frotv><o oji), 
D-7 2li, 'J^x^hftifltt-s/^AVJ'lO 
tf)'j7l/7ya^-f7JW:Al) (RF-state== BANK10) , C 
AS1 0, RAS1 0 *T9 7-4 TiZ^- Z> Z £l,z £ •) , s<> 
?10c9CASfcf7 * 7RAS'J 7 l/ y i/ifcfHo 1 0 

WLfcf>^<>? 1 lC l i7l'7yatOJH: 
A») (RF-state == BANK11), M>7 10 £|W|t£CASl 
1> RAS1 1 i7?f -f7*Ui--&C:i:UJ:i3CASe7*T 
RAS 'J 7 1/7 vj-^rtf % •rft-fc/O ? 1 7 £ Tff o w 
fcUJ: »K ^/0^<7)ij 7 1/7 ->i£f£7-t£o ilt 
(±CAStf7*7RAS : t- KW')71/7yii:|L/t)) { , RA 

K"C'J 7 1/7 v-xfrfH^li, 7 Kl/ 
^IKSiJ^'J 7 1/7 ya7 K l/* i) 7 > * 4 i)^ 
U^SD-77 Kl/*£7 U-A^-=eV*l ODRAMlZ^-x. 



t'J7l/7ya«;fTio COB#J±, 'j7U7va*^7 
'J 7 l/ y ->i7 Kl/X7J7>^ 4<Dli£'f 
'J * > h U *OD77 KUX^rfiL^-t^^* 1 * 

[0 0 181 71/-A«'J 1 OlHfef-**-^ 

JMlEiSi- 7 1/ y v a * El 4 5. 5 

\Z&^XUW?Z 0 litef-*!*, *¥|5J#i<t-5§-(/HS 
YNC)i;|elK8L-Ceii^n-&o -Cl-C, m4frbt?frZ,X 

■7 7jc¥l^»Jfi-tj5 f 7 * f- -c o t v^M-^-c-ii 
raWSK&lifrfrftfcv*,, -totztb* y iff) 
DR AMO'J 7U7 vil±, ^HJtlMt-f-jJ'T ? f-*< 7* 

([3 5t?l±/<>^ 1 l)er>U7U7 vi=&®5<0||j!S^t- 
^LTv^Hli'J 71/7 v^4:ff C t liT?#'5rv> 0 * 

<r> tz 46iif«7'- ^i^s-t**^ ^w-rnmm^- (/hsyn 

l". TjC^^M-f- (/HSYNC) i) { T9y-^r\Ztj:^tztyf< 
>9 1 1C0';71/7vjl*-< ^;HCA>) (RF-state==BAN 
Kl 1 ), CAS1 K RAS1 1 Sr7^r-< 7*trLr'J 7l/ y 
va£*T</\ cntraNF(Ctt>^-^(/RF^ACK)*iii- 0 
-7j, 061-^1"^^^, WlMmmZft-oX^tc^sO 
^U^LTJi, 'J7l/7ya^>f73*t)© l j7x^ b 
lCt^a#<r)ij 7 1/7 '<>?1 U±7jc¥ 

RIWm-f-lc|SI»3LT , J7l/7Vi : frfi : c.T»/^-&<7)t l , C 
O/O^ 1 1 l±**7 7 , $;h.&o ^^^yFD-72 
l± 'J 7 1/ 7 v a<0 'J 3-7s \- m^r (/RF_RQ) ?:$(t £ o 
'J 7 l/ y i/a -f v 3 HCE^€^(/RFJiCK) «: 
jg-To c:<7)B#. 'J71/7 yaf-f -73Ji, nx^H 
■?-(/RF_RQ)«-i"J7-r*o fLT/t'j3Vhn- 7 2 
|±, 7l/-Apt^ev i (7)DRAM^>70H, l^fiB 
feSI^*>^ (/<>^1 1) SrPfev»TvC>^ l OtJ'^IM* 
'J 7 1/7 vj.*^ ^;i/<0B#H7) j a:^ O-grfrfci^j: t 
i;'j7V7yi^tT7 *o 0 6<O||ifeWC»±> 

ij ^x^ h^45:lti:ofcf>/<>i' l o<0'j 7 l/ y -> 
s.*)r 4 9 1b\Z'K 0 (RF-state==BANK 1 0), CAS 1 0, RAS 

1 0*77t-f7i:Lt, 1 0OCAStf7 + 7RAS 

"J 7 1/7 VJ-irtf -7o 1 0O>; 7 1/7 ya«7 

L/wt>|B]ffilE31l''<>^X'ab«>/t>5' 1 1 ^ + 77"U 
A-y^nwni/ y yitO ;MCA •) (RF-state == 

BANK 1 2), **-s9 1 0 tPlfllCASl 2, RAS 1 2 *7^ 
•f-f 7*KL-CCASfcf7 *7RAS'J 7 l/ y Vi^rff 1, Z<7> 

1 7 t-cjiiiutT^ rawiga/o^ (/<> 

^1 1) BHO'J 71/7 vi«r^71--6o 
[0 0 19] ^(C, IS*Ji2fB^O|gEBS:ia7O^ife0!l 
lC*o*v>TgiW1-*o 7l/-A«'J 1 75*ljjliffl7 U- 
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>ORUc{Br0<O'J 7 1/ 7 -> Ajft&K*6 ( tf-*'?& *o * 

•>JL$r*TXl*&V>o flxlf, l7'f>-C10lW'j7l' 
7 ya^gtii^li, 0 7 K*1-||]5&fll?> i ? £ 
oil), hn-7 2li, Tk^PiftHI-f- 

(/HSYNC) #7 * f -f 7tC^o/c t,A>^H(0'j7V 
7 yat-f ^iUCA 1 ) (RF-state==BANK 1 1 ) , CAS 1 
1 , RAS1 U7^r^i:LT7P-A^t'JlOD 
RAMO^UvyaitTHtti:, Efrgli^- (/RF_A 
Cf0*£1"o -rf^eyav hn-72li, pt^'J^ 

> h 0-7 2|*JS6U'J 7 1^7 viH&Sr* 7 > h?Z>i] 
(RF-counter) * I£l7\ 9 7 1/ 7 v * <0 'J ? J-Z b 

•£LT*7>*<7)<l7> f 1 0 Kfcofcfc 'J7U7 
•>jL.W|ijfli£tt>jLLU 'j7V7ya^Tt4o i<Oi 
o K> 7jc¥P]8HS-t?>&K 1 7-f >-C<&f?fc[5]&<7>'J 7 

[00201 m-%m.3%tf&.n%im*m&frhm\ 
i<onmMizm^xumi-^o bs 07 

21, ^t'j3>hn-522, U71/";ya^-f72 
3, 'J7l/y yi7 Kl/X#7>*2 4 <±IS*JI 1 S« 

officii ®b&1-* 0 

[0 0 2 1] 010 KJjrf «t "7 U71/7 vj.7 Kl/ 
^•r-7 , ;W2 6 i±, 'J 7 *>a*fd&S'fcr Kl/*£lf 
a-t*-r-7^-t?*l), RAS* >'J-'J 7 1/7 viOq 
7 7 Kl/Xt 'j 7 1/7 yatfT77^f)io-CV^„ 
'J7U7yaItT7 7riil ^7 ?Jx.lf, 
:<0'J71'7 Va.HfT7 7 rjj { 0 <7>fl#l± I J7 1'7 V J.7& s 
•) > 1 <0B#l± 9 7 1/7 A^K-C^bi t O 

[0 0 2 2] 7 Kl/*Sfc£ls]E&2 5 (±> >*Xfrh<r>* * 
•J'J-K, >*';7'f M:*tLt, n> hn-? 
2 2^c,CDftlJffllfS-f-(SEL)H± •)> 7 KU*£o77 K 
U^t*7A7 Kl/^Kfrlt, 7 b-A^^'J 2 1 ODR 

7yA7Kl/^r-7'Jl/2 6i:^itJ 0 z\<T>h%, 
U 7 1/7 vjl7 Kl/Xx-7';V2 6-Cli, ;«D97 K 
>^U*t1-*V7l/ yvju||ft7 7^«r0lcL, fttf 
K, 7 K UX3S£I]B& 2 5 liRAS* >'J-'J7l/ 7 > a 
B^U, >J 7 1/7 yj.7 Kl/^*7>^ 2 4-e4)ji?ilt 
D77 Kl/*£7l/-A**'J 2 1 cODRAM»C^-t«&o 
oil), 'J71/7 vjl7 Kl/^.f- — 7*;i/2 6"Cli, 7 1/ 
-2,>*'J 2 1±©*47 FU*;4*7i'-te*$*i.fci9 % 
^•<7)D77 Kl/*K**"t£'j7l/7 ViHtf77^t0 
i:LT, -€-<7)D77 Kux^u 7I/7 vafcfrtofrv*,}: 
-5-<7)7^-fcX^t>-5£B#Higia^ o*»)-5e 
lal&O U 7 U 7 v jl * Y v 2 3 t5» t><0 'J> f 



RF_RQ) t*«tfc», 'J71/7 v aS^? 7 7/4 liL, 
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